The mesoporous silicate (MCM-41) was synthesized from sodium silicate solution and cetyltrimethylammonium bromide. Experiments about capturing behavior of MCM-41 for transition metal ions (cobalt, nickel, copper, or zinc) with acetylacetone have been conducted to assess the potential of MCM-41 as selective capturing materials. The amount of captured metal ions on MCM-41 was calculated by subtracting the final concentration from the initial concentration of metal ions analyzed by ICP-AES. In the case of copper, the amount of captured metal ions was increased by addition of acetylacetone. The chemical state of copper captured on MCM-41 was estimated by X-ray absorption near edge structure (XANES) analysis. The amount of metal ions captured with acetylacetone from the solution at pH 5.9 was found in the following order; Ni<Co<<Cu<Zn. These results demonstrated the potential of MCM-41 as selective capturing materials.
Introduction
MCM-41 is a mesoporous silicate, possessing hexagonally packed arrays of one-dimensional cylindrical pores with large surface area and pore volume. [1, 2] This novel material is believed to have potential applications in adsorption, catalysis, and nanotechnology. [3] The potentials of adsorbents for large organic molecules had been estimated: the immobilization of globlular enzymes [4] or the adsorption of proteins and a vitamin on MCM-41 [5] were studied and their physical adsorption showed a clear dependence on molecular size. On the other hand, the adsorption of metal ions was mainly applied to incorporate metals on MCM-41 as catalyst [6] and the act as adsorbents for metal ions had not been focused. In the present study, the capturing experiments for divalent transition metal ion on MCM-41 have been conducted to assess the potential of MCM-41 as selective adsorbents for metal ions. from the linear part of the BET plot and the pore size distribution and the pore volume were calculated from the N2 desorption data (which coincided with the adsorption data) using the Dollimore-Heal (DH) method. [8] The obtained TEM imaging and the structural properties of material obtained were shown in Fig. 1 and Table 1 , respectively. In order to evaluate the capturing ability of MCM-41, the sample with homogeneous property was necessary for the experiments. Therefore, in this study, the synthesized and calcined conditions were controlled precisely and the obtained samples were kept in a desiccator with <20% of relative humidity.
Capturing reaction
All procedures were done in a thermostatic room at 298 K. A weighed amount of MCM-41 was placed in a plastic bottle and contacted with an aqueous solution containing transition metal ions (cobalt, nickel, copper, or zinc) and acetylacetone (Hacac), and then agitated by using a rotator at 60 rpm. After agitation for a certain time, it was centrifuged at 24000 rpm and the aqueous phase was separated. 
X-ray absorption near-edge structure (XANES)
The MCM-41 sample after capturing copper ions was subjected to XANES analysis. XANES spectra were measured at Beam Line 12C of the Photon Factory, the High-Energy Accelerator Research Organization (Tsukuba, Japan), using an Si(111) double crystal monochromator and a fluorescent X-ray detector of the Lytle type. [9] Spectra of a foil of metallic copper, Cu2O, CuO, Cu(N03)2, and Cu(acac)2 were also measured as reference spectra. Energy calibration was achieved using the spectrum of the copper foil as a reference: the position of the shoulder peak on the copper absorption edge of the foil was taken as 8.981 keV, and all the spectra in this report were reference to this value. 
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In spite of the potential for MCM-41 expected to act as adsorbents, its application has not become widely used for the meanwhile. One of the reason could be due to its stability: it was known that the stability of MCM-41 was decreased in the presence of water. [10] Therefore, in this study, the capturing behavior during agitation was examined. From the results, the amount of copper ions captured on MCM-41 was found to be constant during 0.5-3 h of agitation time. So, the capturing time was set to 1 h for the following experiments. To elucidate the capturing behavior of MCM-41 for copper ions with Hacac, the effect of pH on capturing was examined and the results obtained were shown in Fig. 3 . As is seen in Fig. 3 , the log Kd was increased in the range of pH 3-4.5 with the copper complex formation. The molecular size of copper acetylacetonate could be assessed to be ca. 1 nm from the lattice constant for Cu(acac)2 crystal structure, and the pore diameter of MCM-41(2.52 nm) seems to be enough size to accept the copper complexes. Fig. 2 Change in the amount of copper captured on MCM-41 by adding of Hacac. 100 mg MCM-41, 10 ml aq. solution containing 1x10 mol dm3 Cue, 0-0.1 mol dm 3 Hacac, 0.1 mol dm 3 CH3C00(Na, H) at pH 5.9. Loading time: l h. 
